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IMAGE FORMING APPARATUS WITH 
VIBRATION DETECTION AND CONTROL 

This application is based on application No 2006-308400 
?led in Japan, the contents of Which are hereby incorporated 
by reference. 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The present invention relates to an image forming appara 

tus, and more particularly, to technology for forming a high 
quality image even after an earthquake. 

(2) Related Art 
Along With the Widespread use of image forming appara 

tuses in recent years, there are increasing cases of them being 
hit by an earthquake. Accordingly, a demand for earthquake 
safe image forming apparatuses is getting higher every year. 
In satisfaction of this demand, various technologies for real 
iZing such apparatuses have been proposed. 
Among such technologies, one introduces a technology for 

judging an earthquake intensity With an earthquake detector, 
and for controlling an image processing apparatus based on 
the judgment result, so that an image to be output receives no 
harm from the earthquake. This technology causes a printing 
sequence to be interrupted When the earthquake intensity hits 
or exceeds a threshold, and to be restarted When the earth 
quake ceases and its intensity returns to the threshold or 
beloW. As a result, various draWbacks of an image forming 
process during the earthquake, such as a paper jam and deg 
radation of image quality, can be avoided (see Japanese Laid 
Open Patent Application Publication No. 2000-019895). 

HoWever, there still remains a problem; folloWing the 
earthquake, the restarted printing sequence does not alWays 
output a high-quality image. 

SUMMARY OF THE INVENTION 

In vieW of the above problem, it is an object of the present 
invention to provide an image forming apparatus that forms a 
high-quality image after the earthquake has ceased. 

To realiZe the above object, the present invention provides 
an image forming apparatus for forming a color image on a 
recording medium in accordance With image data, the image 
forming apparatus comprising: a registration adjuster for 
making a registration adjustment by adjusting an image form 
ing position of each color; a detector for detecting an intensity 
of a vibration; a transmitter for transmitting the image data to 
another apparatus via a netWork; and a controller for (i) inter 
rupting an image formation if the intensity of the vibration is 
judged to be larger than a ?rst threshold, (ii) instructing the 
transmitter to transmit the image data of the interrupted image 
formation to the another apparatus if the intensity of the 
vibration is judged to be larger than a second threshold that is 
larger than the ?rst threshold, and (iii) after the vibration has 
ceased, instructing the registration adjuster to make the reg 
istration adjustment and then restarting the interrupted image 
formation. 

The above structure yields the folloWing advantages. Dur 
ing the earthquake, the image formation is interrupted; this 
prevents the image forming apparatus from degrading image 
Duality due to a direct effect of an earthquake-induced vibra 
tion. Furthermore, after the earthquake is over, the image 
forming apparatus makes a registration adjustment prior to 
the image formation. This prevents color shifts resulting from 
the earthquake. 
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2 
When the earthquake is intense, the transmitter of the 

image forming apparatus transmits the image data of the 
interrupted image formation to the another apparatus. There 
fore, even in a case Where the image forming apparatus is 
unable to restart the image formation because of the earth 
quake, the another apparatus can form the image using the 
image data that has been transmitted thereto. This is hoW the 
image forming apparatus forms a high-quality image after the 
earthquake has ceased. 

Here, it is desirable for the image forming apparatus to 
include a scanner for generating the image data by scanning 
an original, Wherein the controller instructs the transmitter to 
transmit only the image data generated by the scanner to the 
another apparatus. This construction reduces the time needed 
to transmit the image data by reducing an amount of the data 
to be transmitted to the another apparatus. As a result, the 
transmission of the image data can be completed before it is 
disabled by the earthquake. 

Preferably in the image forming apparatus, after the vibra 
tion has ceased, the controller acquires the image data that has 
been transmitted to the another apparatus and restarts the 
interrupted image formation using the acquired image data. 
This Way, the image forming apparatus can form the image 
after the earthquake has ceased, even in a case Where the 
earthquake has corrupted the image data by, for example, 
partially damaging a hard disc of the image forming appara 
tus. 

Here, it is desirable for the image forming apparatus to 
include an inquirer for submitting an inquiry to the another 
apparatus via the netWork about Whether the another appara 
tus has detected vibration, Wherein if the intensity of the 
vibration is judged by the image forming apparatus to be 
larger than the second threshold, the controller instructs the 
inquirer to submit the inquiry to the another apparatus about 
Whether the another apparatus has detected the vibration, and 
if the another apparatus has not detected vibration, the con 
troller instructs the transmitter to transmit the image data of 
the interrupted image formation to the another apparatus. 
This construction alloWs the image forming apparatus to 
transmit the image data to the another apparatus that is 
undamaged by the earthquake and thus is able to carry on the 
image formation safely. This Way the image data can be more 
de?nitively transmitted to the another undamaged apparatus 
after the earthquake has ceased. 
The image forming apparatus further includes a ?nisher 

that includes a plurality of catch trays and slides up and doWn 
according to Which one of the plurality of catch trays receives 
the recording medium With the color image formed thereon, 
Wherein if the intensity of the vibration is judged to be larger 
than the ?rst threshold, the controller instructs the ?nisher to 
slide doWn to a loWest point. In this implementation, the 
image forming apparatus has less chance of falling doWn due 
to the earthquake, and thus is able to form the high-quality 
image after the earthquake has ceased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, advantages and features of the 
invention Will become apparent from the folloWing descrip 
tion thereof taken in conjunction With the accompanying 
draWings those illustrate a speci?c embodiment of the inven 
tion. 

In the draWings: 
FIG. 1 is a block diagram illustrating an overall structure of 

a Multi Function Peripheral (MFP) relating to an embodiment 
of the present invention; 
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FIG. 2 is a cross-sectional view illustrating a main structure 
of a vibration detector 110 in the MFP relating to the embodi 
ment of the present invention; 

FIG. 3 is an external perspective view illustrating an MFP 
100 relating to the embodiment of the present invention, with 
a ?nisher 300 of the MFP 100 being positioned at a lowest 
point (home position); 

FIG. 4 is a perspective view illustrating an external view of 
the MFP 100 relating to the embodiment of the present inven 
tion, while the ?nisher 300 of the MFP 100 is being posi 
tioned at a highest point; 

FIG. 5 is a ?owchart of an operation of the MFP 100 
relating to the embodiment of the present invention; 

FIG. 6 is a detailed ?owchart of a vibration management 
process of the MFP 100 relating to the embodiment of the 
present invention; 

FIG. 7 is a ?owchart illustrating part of the image forming 
process of the MFP 100 relating to the embodiment of the 
present invention, the part being involved with the vibration 
management process. 

FIG. 8 is a cross-sectional view illustrating a main structure 
of a vibration detector relating to a ?rst modi?cation example 
of the present invention; 

FIG. 9 shows exemplary print patterns used for a registra 
tion adjustment relating to a second modi?cation example of 
the present invention; 

FIG. 10 is a ?owchart illustrating processes to obtain 
adjustment values for a main scan offset and a video clock, the 
processes being part of a registration adjustment relating to 
the second modi?cation example of the present invention; 

FIG. 11 is a ?owchart illustrating processes to obtain an 
adjustment value for a sub scan offset, the processes being 
part of a registration adjustment relating to the second modi 
?cation example of the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENT 

The following describes the embodiment of the image 
forming apparatus of the present invention with reference to 
the drawings, taking a Multi Function Peripheral (MFP) as an 
example of the image forming apparatus. 

[1] Structure of MFP 

Described below is a structure of the MFP of the present 
embodiment. 

FIG. 1 is a block diagram illustrating an overall structure of 
the MFP of the present embodiment. As shown in FIG. 1, an 
MFP 100 of the present embodiment includes: a master con 
troller 101; a control display 102; a Read Only Memory 
(ROM) 103; a Random Access Memory (RAM) 104; an 
image reading unit 105; an image processing unit 106; an 
image forming unit 107; a data storage device 108; an inter 
face (IF) 109; a vibration detector 110; and a catch tray 
elevator motor in ?nisher 111. The MFP 100 inter-commu 
nicates with the MFPs 130 through 132 via a network 120. 

The master controller 101 controls the MFP 100 in whole. 
The control display 102 receives a wide variety of operation 
requests and settings (i.e., inputs) from a user of the MFP 100, 
and displays various information (e.g., con?rmation mes 
sages and warnings) to the user. The ROM 103 and the RAM 
104 are used as memories when components of the MFP 100, 
such as the master controller 101, perform various processes. 

In response to an instruction that has been received at the 
control display 102, the image reading unit 105 reads an 
image from an original and convert the image to electronic 
data. The image processing unit 106 performs various image 
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4 
processing tasks on the electronic data that has been read in 
the image reading unit 105. The image forming unit 107 
prints the electronic data, which has been processed in the 
image processing unit 106, on a recording paper in an elec 
trophotographic process. 

The data storage device 108 is a high capacity storage 
device that stores, for example, the electronic data that has 
been processed in the image processing unit 106. The inter 
face (IF) 109 performs a process for intercommunicating with 
the MFPs 130 through 132 and the like via the network 120. 
The MFPs 130 through 132 are each capable of detecting a 
vibration caused by an earthquake and other events. 
The vibration detector 110 detects the vibration caused by 

an earthquake and other events. The catch tray elevator motor 
in ?nisher 111 slides the catch trays up and down, so that the 
?nisher can discharge a printed recording material onto a 
desired catch tray. 

[2] Structure of Vibration Detector 110 

The following describes a structure of the vibration detec 
tor 110. 

FIG. 2 is a cross-sectional view illustrating a main structure 
of the vibration detector 110. As shown in FIG. 2, the vibra 
tion detector 110 includes: a pieZoelectric element 201; a 
weight 202; a base 203; and an ampli?er 204. 
The pieZoelectric element 201 is comprised of a pieZoelec 

tric material 201a whose both ends in a polarization direction 
are attached to electrodes 20119 and 2010. The weight 202 is 
?xedly mounted on top of the pieZoelectric element 201. The 
pieZoelectric element 201 and the weight 202 are placed 
within the base 203, so as to be unharmed by and, protected 
from an external shock. 
When the earthquake occurs, the pieZoelectric element 201 

shifts due to the earthquake shaking, as the pieZoelectric 
element 201 is ?xedly mounted on the MFP 100 via the base 
203. On the other hand, the weight 202 tries to stay in the same 
position in accordance with the law of inertia. 

That is to say, the pieZoelectric material 20111 is sand 
wiched between the electrode 2010, which shifts together 
with the base 203, and the electrode 201b, which tries to stay 
in the same position together with the weight 202. Conse 
quently, the earthquake shaking causes the pieZoelectric 
material 20111 to be compressed and expanded, and to gener 
ate a voltage in proportion to an extent of the earthquake 
shaking. 
The voltage generated by the pieZoelectric element 201 is 

increased by the ampli?er 204. 

[3] Finisher 

The following is a description of the ?nisher included in the 
MFP 100. 

FIG. 3 is an external perspective view illustrating the MFP 
100 of the present embodiment. As shown in FIG. 3, the MFP 
100 is equipped with a ?nisher 300. The ?nisher 300 is 
comprised of: a ?rst catch tray 301; a second catch tray 302; 
a mailbox tray 303; and a catch tray cover 304. 

Recording papers that have been printed in a non-sorting 
mode are discharged onto the ?rst catch tray 301, whereas 
recording papers that have been printed and sorted are dis 
charged onto the second catch tray 302. Printed recording 
papers are discharged onto the mailbox tray 303 as well. 

The catch tray cover 304 can be opened for clearing a paper 
jam. The mailbox tray has a paper jam door (not illustrated) 
on a backside thereof; the paper jam door can be also opened 
for clearing a paper jam. 
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When a user selects the ?rst catch tray 301, the second 
catch tray 302, or the mailbox tray 303 as a destination for the 
MFP 100 to discharge the recording paper, the ?nisher 300 
slides up or down depending on the selected destination. 

FIG. 3 shows the ?nisher 300 being positioned at a home 
position, namely, a lowest point. With the ?nisher 300 being 
at the home position, a center of gravity of the MFP 100 is at 
the lowest point, making the MFP 100 less likely to fall down. 

FIG. 4 shows the ?nisher 300 being positioned at a highest 
point. When the ?nisher 300 is positioned at the highest point, 
the center of gravity of the MFP 100 is accordingly at the 
highest point, making the MFP 100 more likely to fall down 
due to the earthquake and other reasons. It is dangerous 
especially when there are few recording papers left in a paper 
feed cassette that is set in a lower part of the MFP 100, which 
is another factor that makes the center of gravity of the MFP 
100 higher. 

[4] Operation of MFP 100 

Described below is an operation of the MFP 100. 
FIG. 5 is a ?owchart of the operation of the MFP 100. As 

shown in FIG. 5, the MFP 100 repeats the following processes 
in listed order: an image reading process (S501); an image 
processing process (S502); a vibration management process 
(S503); and an image forming process (S504). 
The image reading process (S501) is a process for reading 

the original in response to the user instruction and generating 
electronic data. The image processing process (S502) is a 
process for performing an image processing on the electronic 
data generated in the image reading process (S501). The 
vibration management process (S503) is a process for detect 
ing vibration and performing a control task in accordance 
with intensity of the vibration. The image forming process 
(S504) is a process for forming an image in response to the 
user instruction. 

[5] Vibration Management Process (S503) 

The following is a detailed description of the vibration 
management process. The vibration management process 
judges vibration intensity by using two different thresholds, 
and performs appropriate processes depending on the judg 
ment result. FIG. 6 is a detailed ?owchart of the vibration 
management process. 

First, as shown in FIG. 6, the vibration management pro 
cess judges whether or not the intensity of the vibration 
detected by the vibration detector 110 exceeds a ?rst thresh 
old. When the vibration intensity exceeds the ?rst threshold 
(the “YES” branch of S601), the vibration management pro 
cess checks whether or not the MFP 100 is performing the 
image processing. If the MFP 100 is performing the image 
processing (the “YES” branch of S602), an instruction is 
issued to the MFP 100 to stop its machinery operation (S603). 

Second, the vibration management process judges whether 
or not the intensity of the vibration detected by the vibration 
detector 110 exceeds a second threshold, which is larger than 
the ?rst threshold. If the vibration intensity is below or equal 
to the second threshold, i.e., if the vibration intensity is larger 
than the ?rst threshold but is less than or equal to the second 
threshold (the “NO” branch of S604), the vibration manage 
ment process judges whether the vibration has ceased. 
Upon judging that the vibration has ceased (the “YES” 

branch of S607), the vibration management process gives an 
instruction to perform an image stabiliZation process, espe 
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6 
cially registration adjustment (S608), before restarting a job 
that had been executed right before the MFP 100 stopped its 
machinery operation (S609). 

In the vibration management process, when the intensity of 
the vibration detected by the vibration detector 110 exceeds 
the second threshold (the “YES” branch of S604), the MFP 
100 submits an inquiry to the MFPs 130 through 132 via a 
network 120 about whether the MFPs 130 through 132 have 
detected the vibration (S605). The vibration management 
process then transmits data stored in the data storage device 
108 to one of the MFPs 130 through 132 that has not detected 
the vibration (S606), and terminates its process. 

The vibration management process also terminates its pro 
cess when the vibration intensity is below the ?rst threshold 
(the “NO” branch of S601), and when the vibration has not 
ceased (the “NO” branch of S607). 

[6] Image Forming Process (S504) 

The following is a detailed description of the image form 
ing process (S504). The following description deals espe 
cially with a process involved with the vibration management 
process, which is part of the image forming process. 

FIG. 7 is a ?owchart illustrating part of the image forming 
process, the part involved with the vibration management 
process. The image forming process con?rms the instruction 
issued during the vibration management process, and per 
forms appropriate processes in accordance with the con?r 
mation result. First, as shown in FIG. 7, the image forming 
process stops the machinery operation of the MFP 100 (S702) 
upon receiving the instruction to do so (the “YES” branch of 
S701). This eliminates a paper and other troubles caused 
by the earthquake. 

Second, the image forming process con?rms whether or 
not the MFP 100 is equipped with the ?nisher 300, and if so 
(the “YES” branch of S701), locates the position of the ?n 
isher 300, including the ?rst catch tray 301. If the ?nisher 300 
is not at the home position (the “YES” branch of S704), the 
?nisher 300 is lowered back to the home position (S705). 
Here, with the ?nisher 300 located at the home position, the 
center of gravity of the MFP 100 is low. This construction 
prevents the MFP 100 from falling down due to the earth 
quake. 

Third, the image forming process con?rms whether or not 
the instruction to perform the image stabiliZation process has 
been issued. If this instruction has been issued (the “YES” 
branch of S706), the image forming process executes the 
image stabiliZation process (S707). The image forming pro 
cess then con?rms whether or not an instruction to restart the 

job has been issued, and if issued (the “YES” branch of S708), 
restarts the processing of the job that has been interrupted 
since the MFP stopped its machinery operation (S709). 

[7] Modi?cation Examples 

Although the present invention has been described based 
on the embodiment discussed above, the present invention is 
not limited thereto. The present invention can be realiZed by 
the following modi?cation examples as well. 

(1) First Modi?cation Example 

In the above embodiment, the present invention has used 6 
the vibration detector that measures the vibration intensity by 
compression of the pieZoelectric element having the weight 
mounted on top thereof. The present invention, however, may 
instead use any other type of vibration detector. 



US 8,164,769 B2 
7 

The any other type of vibration detector includes a shear 
mode vibration detector. FIG. 8 is a cross-sectional vieW 
illustrating a main structure of a vibration detector of the 
present modi?cation example. As shoWn in FIG. 8, the vibra 
tion detector 8 includes: a pieZoelectric element 801; a Weight 
802; a base 803; and an ampli?er 804. 

The pieZoelectric element 801 is comprised of a pieZoelec 
tric material 801a Whose both ends in a polariZation direction 
are attached to electrodes 80119 and 8010. The Weight 802 is 
attached to one side of the pieZoelectric element 801 in a main 
direction. The pieZoelectric element 801 and the Weight 802 
are placed Within the base 803. The pieZoelectric element 801 
generates a voltage by getting compressed and expanded. The 
generated voltage is increased by the ampli?er 804. 

In this construction, an earthquake shaking causes the 
pieZoelectric material 80111 to be compressed and expanded. 
Therefore, vibration can be detected in the present modi?ca 
tion example just like in the above embodiment. 

Instead of the vibration detector, the present invention may 
use an acceleration sensor that detects the vibration by, for 
example, changes in any of the folloWing: capacitance; elec 
trical resistance that is measured using a strain gauge, or is 
caused by the pieZoresistive effect; frequency; and interfer 
ence in ?ber optics. The present invention achieves a desired 
effect using any vibration detection method, as far as the 
method can measure the vibration intensity. 

(2) Second Modi?cation Example 

The image stabiliZation process generically refers to a pro 
cess for stabiliZing an image to be printed. When character 
istics of components and processing tasks (i.e., characteris 
tics of a photoconductive drum and developing/charging 
characteristics) change due to environmental, durability and 
other reasons, a color and density of a printed image conse 
quently change and the image thus becomes unstable. The 
image stabiliZation process restrains such changes and main 
tains the image stability. The image stabiliZation process 
includes: a marking laser intensity adjustment; a toner con 
centration adjustment; a gamma detection/ adjustment; and a 
registration adjustment. 

In the present invention, the image stabiliZation process 
preferably deals With components and processing tasks that 
are affected by the earthquake shaking. For example, When 
printing in color, the MFP 100 may develop a problem of 
color shift due to the earthquake shaking. To prevent such a 
color shift, the MFP 100 needs to make the registration adjust 
ment as part of the image stabiliZation process (S707). 

In the registration adjustment, the MFP 100 prints a pre 
determined pattern in order to adjust the color shift associated 
With misregistration of each color in a print engine. 

The registration adjustment detects a position of this pat 
tern using a sensor to obtain adjustment values for: a main 
scan offset; a sub scan offset; and a video clock. FIG. 9 shoWs 
exemplary print patterns used for the registration adjustment. 
As shoWn in FIG. 9, there are tWo patterns to be printed, one 
in a main scanning direction, and the other in a sub scanning 
direction. With use of these print patterns, the adjustment 
values can be obtained in the folloWing steps. 

FIG. 10 is a ?owchart illustrating processes to obtain 
adjustment values for the main scan offset and the video 
clock. Here, as shoWn in FIG. 10, the folloWing processes are 
executed sequentially in listed order: a main scan data sam 
pling (S1001); a calculation of center of gravity of print 
pattern (S1002); a speed difference adjustment (S1003); a 
calculation of average displacement value for main scan 
(S1004); a main scanning sensor offset adjustment (S1005); a 
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8 
calculation of offset adjustment value in main scanning direc 
tion (S1006); and a calculation of video clock adjustment 
value (S1007). 
The main scan data sampling (S1001) is a process for 

sampling an adjustment pattern that has been transferred onto 
a transfer belt by means of an IDC-based sensor. The sam 

pling of the adjustment pattern is conducted every tWo main 
scan lines. 

The calculation of center of gravity of print pattern (S1002) 
is a process for locating a center of gravity of the print pattern. 
The speed difference adjustment (S1003) is a process for 

synchronizing a belt speed to a predetermined value. 
The calculation of average displacement value for main 

scan (S1004) is a process for obtaining an average distance 
betWeen a main scan registration position of each unit and a 
position ofK (a color black). 
The main scanning sensor offset adjustment (S1005) is a 

process for adjusting a position of the main scanning sensor to 
a predetermined position. 
The calculation of offset adjustment value in main scan 

ning direction (S1006) is a process for obtaining an offset 
adjustment value in a main scanning direction, by adding (i) 
a shift amount from K detected by a left sensor to (ii) a value 
obtained by adjusting the video clock from a Start-Of-Scan 
(SOS) position to a position of the left sensor. 
The calculation of video clock adjustment value (S1007) is 

a process for obtaining a video clock adjustment value from a 
distance betWeen a left pattern and a right pattern. 

FIG. 11 is a ?owchart illustrating processes to obtain an 
adjustment value for the sub scan offset. Here, as shoWn in 
FIG. 11, the folloWing processes are executed sequentially in 
listed order: a sub scan data sampling (S1101); a calculation 
of distance betWeen patterns (S1102); a speed difference 
adjustment (S1103); a calculation of average displacement 
value for sub scan (S1104); a sub scanning sensor offset 
adjustment (S1105); and a calculation of offset adjustment 
value in sub scanning direction (S1106). 
The sub scan data sampling (S1101) is a process for read 

ing the adjustment pattern that has been transferred onto the 
transfer belt by means of the IDC-based sensor. The reading 
of the adjustment pattern is conducted every tWo sub scan 
lines. 
The calculation of distance betWeen patterns (S1102) is a 

process for calculating a distance betWeen (i) a center of 
gravity of a registration pattern formed by each color (exclud 
ing K) and (ii) a center of gravity of a registration pattern 
formed by K. 
The speed difference adjustment (S1103) is a process for 

synchronizing the belt speed to the predetermined value. 
The calculation of average displacement value for sub scan 

(S1104) is a process for calculating an average gap betWeen a 
registration distance folloWing the speed adjustment and a 
standard (predetermined) registration distance. 
The sub scanning sensor offset adjustment (S1105) is a 

process for adjusting a position of the sub scanning sensor to 
a predetermined position thereof. 
The calculation of offset adjustment value in sub scanning 

direction (S1106) is a process for obtaining an offset adjust 
ment value in a sub scanning direction from the average 
displacement value for sub scan. 

(3) Third Modi?cation Example 

The ?nisher, although included in the MFP according to the 
above embodiment, is not a necessity. The present invention 
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still provides the same bene?t described hereinbefore When 
applied to an image forming apparatus Without the ?nisher. 

(4) Fourth Modi?cation Example 

Preferably, in the vibration management process (S503), 
the MFP 100 submits an inquiry to other MFPs that have been 
pre-registered With the MFP 100 about Whether or not the 
other MFPs have detected the vibration. This is because the 
MFP 100 should take prompt measures to keep the image data 
in a safe condition in case of an earthquake. 

There may be cases Where all of the other MFPs pre 
registered With the MFP 100 have detected the vibration. In 
such cases, the MFP 100 may submit an inquii-y to all the 
MFPs and devices that are connected thereto about Whether or 
not these MFPs and devices have detected the vibration, so 
that the MFP 100 can transmit the data to an MFP or a device 
that have not detected the vibration. 

(5) Fifth Modi?cation Example 

In order to judge Whether or not the vibration has ceased in 
the vibration management process (S503), the MFP 100 may 
measure the vibration intensity at regular time intervals. Here, 
When the vibration intensity returns to Within a certain thresh 
old, the MFP may judge that the vibration has ceased. The 
MFP 100 may judge that the vibration has ceased also When 
the vibration intensity returns to the certain threshold or 
beloW a, given number of times or more. 

Although the object of the present invention is to prevent 
the degradation of image quality caused by the earthquake, 
the present invention can also prevent the degradation of 
image quality due to any other vibration that is not induced by 
the earthquake. 

(6) Sixth Modi?cation Example 

There are cases Where untransferred toner particles and 
recording papers, on Which the images are yet to be formed, 
are left in the MFP 100. In such cases, the MFP 100 needs to 
remove and discharge these toner particles and recording 
papers. AfterWard the MFP 100 restarts the un?nished, job of 
forming images from the image data onto neW recording 
media (S709). 

Although the present invention has been fully described by 
Way of examples With reference to the accompanying draW 
ings, it is to be noted that various changes and modi?cations 
Will be apparent to those skilled in the art. 

Therefore, unless otherWise such changes and modi?ca 
tions depart from the scope of the present invention, they 
should be constructed as being included therein. 
What is claimed is: 
1. An image forming apparatus for forming a color image 

on a recording medium in accordance With image data, the 
image forming apparatus comprising: 

a registration adjuster for making a registration adjustment 
by adjusting an image forming position of each color; 

a detector for detecting an intensity of a vibration; 
a transmitter for transmitting the image data to another 

apparatus via a netWork; and 
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a controller for (i) interrupting an image formation if the 

intensity of the vibration is judged to be larger than a ?rst 
threshold, (ii) instructing the transmitter to transmit the 
image data of the interrupted image formation to the 
another apparatus if the intensity of the vibration is 
judged to be larger than a second threshold that is larger 
than the ?rst threshold, and (iii) after the vibration has 
ceased, instructing the registration adjuster to make the 
registration adjustment and then restarting the inter 
rupted image formation. 

2. The image forming apparatus of claim 1, further com 
prising: 

a scanner for generating the image data by scanning an 
original, Wherein 

the controller instructs the transmitter to transmit only the 
image data generated by the scanner to the another appa 
ratus. 

3. The image forming apparatus of claim 1, Wherein 
after the vibration has ceased, the controller acquires the 

image data that has been transmitted to the another appa 
ratus and restarts the interrupted image formation using 
the acquired image data. 

4. The image forming apparatus of claim 2, further com 
prising: 

an inquirer for submitting an inquiry to the another appa 
ratus via the netWork about Whether the another appara 
tus has detected vibration, Wherein 

if the intensity of the vibration is judged by the image 
forming apparatus to be larger than the second threshold, 
the controller instructs the inquirer to submit the inquiry 
to the another apparatus about Whether the another appa 
ratus has detected the vibration, and 

if the another apparatus has not detected vibration, the 
controller instructs the transmitter to transmit the image 
data of the interrupted image formation to the another 
apparatus. 

5. The image forming apparatus of claim 1, further com 
prising: 

a ?nisher that includes a plurality of catch trays and slides 
up and doWn according to Which one of the plurality of 
catch trays receives the recording medium With the color 
image formed thereon, Wherein 

if the intensity of the vibration is judged to be larger than 
the ?rst threshold, the controller instructs the ?nisher to 
slide doWn to a loWest point. 

6. An image forming apparatus for forming a color image 
on a recording medium in accordance With image data, the 
image forming apparatus comprising: 

a detector for detecting an intensity of a vibration; and 
a ?nisher that includes a plurality of catch trays and slides 

up and doWn according to Which one of the plurality of 
catch trays receives the recording medium With the color 
image formed thereon, Wherein 

if the intensity of the vibration is judged to be larger than a 
?rst threshold, the ?nisher is instructed to slide doWn to 
a loWest point. 


